Autonomic Pharmacology – Sympathetic Nervous System
Anatomy
Arises from thoracolumbar region of spinal cord.

Ganglia are paravertebral.  Short preganglionic, long postganglionic.

Ganglionic receptors are cholinergic.

Target receptors are adrenergic.  The primary postganglionic NT is norepinephrine.
The adrenal medulla releases epinephrine.
Stimulation leads to a systemic reaction, due to long postganglionic fibers.

Physiology
Mediates “fight or flight” response.

Smooth muscles may relax or constrict.

Dilation of bronchi, increase in glucose mobilization from liver, increased blood flow to 
muscles.  GI activity is decreased and sphincter tone increases.  Heart increases in rate, 
stroke volume, and cardiac output.
NE production and release

1.  NE synthesized in neurons.  Epi synthesized in adrenal medulla.  NE synthesis starts with 


tyrosine.  The first reaction, catalyzed by tyrosine hydroxylase, is rate-limiting.
2.  Adrenergic G-protein receptors (α, β, or DA) have many agonists and antagonists.

3.  NE is taken back up intact into presynaptic terminal.  This is the turnoff mechanism. 


Blocked by tricyclic antidepressants.

4.  MAO breaks down NE.  Blocked by pargyline.

α-methyltyrosine blocks tyrosine hydroxylase, and thus NE production.  Used to treat 
pheochromocytoma, in which a benign tumor of the adrenal medulla causes 
overproduction of epinephrine.

α-methylnorepinephrine, bretylium, and guanethidine are “false neurotransmitters” which act 
like partial agonists and reduce potency of NE.

Tyramine, amphetamine, and ephedrine are “sympathomimetic” by increasing NE secretion, 
leading to activation of sympathetic system.
Adrenergic receptors
α1 receptors have mixed effects

α2 receptors inhibit adenylate cyclase, inhibit Ca2+ channels, and activate K+ channels

β receptors activate adenylate cyclase

Dopamine receptors present in the vascular bed can bind NE
α-receptors

Agonists include epi, NE, dopamine. 

Antagonists include phenoxybenzamine (treats pheochromocytoma).

α1 receptors:


--selective agonists include phenylephrine (treats hypotension, vasoconstriction)

--selective antagonists include prasozin (treats hypertension and enhances urine flow)

α2 receptors:

--selective agonists include clonidine (net effect is to reduce NE release, so it reduces 


blood pressure.  Also used to treat withdrawal symptoms)

β-receptors

Agonists include isoproterenol and epi.  Agonists stimulate cardiac output and dilate bronchi.
Antagonists include propranolol (used to treat hypertension, angina, anxiety, vasovagal, arrythmia)

β1 receptors:

--selective agonists include dobutamine (increases cardiac rate and force, dilates coronary 

arteries, reduces afterload.  Very good for cardiomyopathy in end stage congestive 

heart failure)


--selective antagonists include metoprolol (reduces cardiac output.  Treats hypertension, angina)

β2 receptors:


--selective agonists include albuterol (dilates bronchial/uterine smooth muscle.  Few cardiac side 


effects!  Used for asthma, for stopping premature labor, and to promote glycogenolysis)

Special consideration of adrenergics
1.  Epinephrine is predominantly a β agonist.  Therefore, it increases cardiac output and blood 


pressure, and increases glucose and oxygen consumption.  Ramps up the whole system.  


Used to stop anaphylactic shock and heart stoppage.
2.  NE is predominantly an α agonist.  Therefore, it increases blood pressure with little effect on 


cardiac output or metabolism.  Used in hypotensive shock.

3.  Dopamine acts on the D1 receptor.  Important in cardiac situations.  Higher doses affect both 

the α and β receptors, so dopamine is the first pressor used in instances of shock.
